In this paper we discuss the optical reflective properties of single 
I. INTRODUCTION
Cholesteric liquid crystals are of great interest for display applications. When either a small amount of polyrner is dispersed in the liquid crystal or when cells used have suitably treated surfaces, the system becomes bistable with no applied field. The two stable states are the planar and focal conic textures. When a cholesteric liquid crystal is in the planar texture the helix axes are perpendicular to the surface of the cell and the material reAects brilliant colored light determined by the pitch. When the liquid crystal is in the focal conic texture, the orientation of the helix axes are broadly distributed lending the material scattering. The ease of which these systems are made bistable coupled with the reflecting properties of their chiral nature, as well as the ability to control the pitch, make these systems well suited for passive rejective color displays [1 -3] .
In order to improve or optimize the rejective properties of these systems we (1) investigate the role of those material parameters which we may control and (2) model the effect of the polymer network (i.e. , the multidomain system). As such we discuss the rejective properties of cholesteric liquid crystals with and without a polymer when in the planar state.
Because of their chiral and periodic structure cholesteric liquid crystals Bragg refIect circularly polarized light peaked at a wavelength given by the Bragg formula A,o=nPo, where n is the average refractive index and Po is the pitch. The spectral width of the reAection peak is given by EA, =Pohn, where hn is the birefringence. Neglecting for the present discussion any refraction at the interface, when light is incident on a perfect planar texture obliquely at some angle 0; the rejected light will only be detected at the angle t9&"satisfying the Bragg condition which for the planar case is 0&"=0, The reAection will then be peaked at the wavelength A. =kocosO;. For the nonplanar case, that is, the helix axis oriented at some angle 0 with respect to the surface normal, our formulas are modified slightly and we have 8&"=8; -28 and A, =i, ocos (8; -8 [4] . We illustrate that the imperfect planar texture may be suitably modeled as an ensemble of single layered, uncorrelated, Bragg reflecting domains. The net reAection is then calculated by weighting the independent reAections from each domain by some phenomenological distribution function.
In the foregoing we have used the Berrernan method [5] 
We note that we have used the faster Berreman method [8] . This distinction refers to how the exponential in Eq. [7] .
We make the following definition:
n is the average refractive index of the dielectric medium, gQ is the impedance in a vacuum, and 0" is the refracted angle at the top surface (z =0). Equation (7) is not simply a transformation between the two coordinate systems but rather a transformation for the fields expressed in the two coordinate systems. Using Eqs. (5) and (6) and (1) First y we consi e F' 1 nsider the effect of cell thickness on the Fi . 1 we show reAectivity of a perfect planar texture. In Fig. 1 we s ow Fig. 4(a) we see that the reAection is maximized beyond a birefringence of -0.1 and that the spectral width linearly increases with the birefringence, as is well known. Next we consider the reflection spectra for obliquely incident light and varying polarizations.
In Fig. 5 we have light incident with (a) right circular polarization and (b) unpolarized light. We show the results at five angles of incidence. Note at near normal incidence the peak reflection is -100% for the case of right circular polarization and -50% for an unpolarized source (only the right circular component is refiected). In both cases we see the expected spectral shift towards shorter wavelengths as the angle of incidence is increased. Additionally we see in both cases an increase in structure present in the center fringe.
In Fig. 6 From an application point of view one would like the cell, or display, to be as thin as possible. This makes the system more compact in addition to decreasing the necessary drive voltage and increasing the switching speed.
However, one must be careful not to make the cell so thin as to reduce the reAectivity significantly. According to the theoretical simulation a 3 pm and 5 pm cell should have the same reAectivity. We prepared two cells with the aforementioned cell gaps. This corresponds to cell gaps slightly less than 9 and 15 pitch lengths. According to the theory we should expect approximately equal peak reAectivities. For these pure cholesteric liquid crystals the perfect planar texture is expected. The reAection spectra using crossed polarizers (i.e. , R ) for the two cells are approximately the same as is shown in Fig. 7 thus supporting the theoretical simulation. The relative spectral shift is due to the quantization of the pitch induced by the boundary conditions. FICx. 7. Experimental reflection spectra at normal incidence for cell gaps of 3 and 5 pm.
Next we consider how the introduction of a polymer network efFects the reAective spectra. Here we have prepared three cells with varying amounts of polymer.
Our intuition is that the polymer will force the orientation of the helix axes away from that of a perfect planar texture resulting in the imperfect planar texture. Preparing the cells in this way creates a multidomain system bistable in the focal conic and imperfect planar textures. The liquid crystal is again the same as described above.
In Fig. 8 
